
[. Executive Summary
a. Ecological Systems and Netural Process Restoration Ahiug the Saoramento River:

The Sacramento River EnvivvnmenUd GIS Library / Charles W. Nelson

b. Project Description and O~e~dves
This proposal seeks funding to begin consolida~tg all of the e~sting GIS

information o.u’rently avsilable on the Sa6"ramento River wete~hed into a Sacramento
River Environmental GIS Library. [t will bring together digital information from all of
the agencies currently collecting data on the SacPamento River and house copies at
California Sta~e University, Chico’s Geographical Information Center (Center). The
project inchides convening thematic coverages into a format that ~ be overlaid and
used interchangenbly.

While the Sacramento River Environment~l GIS Ll~rary (Library) proposal
s~nda alone, it is also linked to an overall package ot’CALFED l:x’oposals. The Lt~ary
will be used to develop a colle~on of GIS coverages that can be used by agencies,
organizations, and ¢onservancies to aid decision making strategies along the Sacramento
River and major ~ibutary s~’esms.

c. Approach/Tasks/Schedule
We plan to complete ~xis project in tl~ree stages. The first stage (Ts~k l) involves

equipment purchase and d~ta gathering. Task 2 involves iustalletion of the data onto a
dedicated server that others can ensily access. The Center is c~nnected, to the CSU- Net,
have high speed server capability, and have a functioning web site that will be used for
downloading archived GIS inI’ormafion. The Vmal stage in this proces~ (Task 3) involves
providing access, including making the information secure and developing restricted
access, where needed. Task 3 also includes the development of a Sacramento River web
si~e.

d. Justification for the Proiect and Funding by CdFed
This project complemems wi~ and.~ interface with cmrent Sacramento i~.iver

strategy which seeks to protect the ricer by 137ing to onderstand river processes. A GIS
provides a key spatial component in this evaluation process. Agencies and organizations
can use this GIS information to pfioritize areas for possible pu~aso, restoration or
establishment of conservation easement.

I~ order to set priorities and rank sites, it is necessmT to cellect information from
all those agencies who generate GIS information. Wlfile many agencies have mappin~
efforts thal satisfy their local agency’s needs, no one agency has inventoried or aUempted
to b~ing this information under one roof. Alse, there is no agency cta’senfly housing GIS
information that is set up to deal with the public. An instilufional sethng like a CSU,
Cldco is a good place to a~chive Library information so that it can be accessible.
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.a. Project Title: Ecological Systems and Natural Process Restoration Along the
Sacramento River: The Sacramento Rive~ Environmental GIS Library

b. Applicant: Geographical Inf-orma~on Center/Charles W. Nelson, Di~ectm’,
California S~ate University, ChJ.co, Chic.o, CA 95929-0425, (916)898-5969,
email:cnetson@gic.csuchico.edu, conta~ person and project director,

c. T~te of Organization: Auxiliary orgaxfization of Csiifonfia State Unive~ty,
Clfico as provided for in Califol’nia Educational Code Title 5 / Non--profit.

d. TaxlD: 68-0386518.

e. Teclmlcal aud fiaanclal contact: Jeff Wright, Director, Office or" Sponsored
Projects, California State UniversiD/, Chico, Chico, CA 95929-0870, (916)898-
5700, Fax 898-6804, email: jwright@oavax.csuchico.edtL

f. Parliclpants/Collaborators in lmpleme~taltea: Calffonda Depax~nent of
Water Resom’ces-Northern Dis~ict (Stacey Cepello), Fish and Game-Region 1
(Jim Nelson), U.S. Fish and Wildlife Service-Sacramento office (Kelly Amy),
The Nature Conservancy

g. RFP Project Group Type - Other Services
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b. 6eog~phical boundaries
The botmdaries for this l~roposal inr.lude the Sacramento Rive~ wm~e~h~d and

extend from flit: river’s source on Mt. Eddy to the Delta (Sacramento urban area). It
includes all major ~butaay streams where im’ormation is available.

c. Expected benefit~
While many agencies have mapp’mg efforts that sa~sfy their local agency’s needs,

no one agency has inventoried or attempted to bring this resource information under one
roof. Also, there is no agency currently housing GIS information that is set up to deal
with the public. An inslitufional se~i~g like a unive~ity is a good place to archive
spatial i~format~on so that i[ ca~ be accessible for b~th project use bu~ also for re~:arch
purposes.

This project complements with end will in,ace with the coxrent Sac~amemo
River s~ategy which seeks ~o prote~ file river by U’3,=mg to understand river ~oce-~.
Agencies like the Department offish and Game, the U.S. Fish end wildlife Service and
The Nature Conservancy plan to use GPS information to prioritize areas for possible
purchase, restoration or establishment of conservation easement&

In or~r to set priorities and rank sites, it is necessary t~ collect infonna~on from
those agencies who generate tiffs information. A GIS provides a key spatial component in
this evalua6on process. Few federal, state, or local agencies ~e set up m deal wi~h nor
do they have the personnel to provide this level of support.

d. Back.grotmd and technical justification
In 1986, the California State Legislature passed Se~te B’~ 1086, which called

for a management plen for the Sacramento River. An important pa~ of any
comprehensive plan for the Sacramemo River is a shared inform~on base which
includes maps. The Sacramento Rive~ Geographical Information System was developed
by the California Department of Water Resources (DWR) ~o assist the Advisory Council
w~t locally based decision making, helping both scientists and lay people in
unclevz~ding and enalyzing land use ~nd vegetation pa~’ns, flooding, exosion, m~d
channel dynamics along the river. 2"he Sacramento Rive~ GIS cur~ntly includes around
40 thematic GIS layers but only covers areas along the main~em of the river.

A partial fist of other agencies that have colle~l. GIS infonna~on on the rive~
includes the California Department ofFish end Game (Cenlral Valley Wettends ~d
Riparian GIS, California Natural Diversi~y Data Base), U.S. Fish and Wildlife Se~wice
(Na~onal Wetlands Inventory maps), ~he Federal Emergency Management Agency
(FEMA fl~3d maps) and the California Department of Fores~’y and Fire Protection
(Integrated I-Ia~dwood maps, Sustainable Landscapes maps). The GIC has also been
actively involved mapping and digitizing large scale riperien vage~ation maps (1"--400’)
of the Sacramento River (Keswick Dam ~o Sacramento) u~mg S.BA086, U.S. B~enu of
Reclamation and CalFed ] 996 funding.

In addition, there is a wealth of in formation~ available fi’om other asencies fi’om
local goveroxaent to watershed conservancies that could add to this data base. For
instance, Butte County has a parcel based GIS which has a wealth of planning
information like land use and land ownership. In fac[, these maps were one of many
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diff~nt G[S da~a sets used by the Cemer to develop the Bu~e Creek Wa~-shad
Conservuncy base maps.

Mmay local, ~ate, fednnd, and private organizations are involved with
management along the river and could benefit fi’om this proposal. Local agencies
including counties, tiffs, resource conservation, flood control, irrigation, t~clamatiun
and levee maintenance districts have jumdictions along the Sacramento River. State
agencies that have jurisdiction along the river include the Wildlife Conservation Board,
the Fish and Game Commission, the Reclamation Board, the Department of Parks and
Reca~ation, the DeparUnent of Boating and Waterways, the California Water
Commission, the Office of Emergency Services, the Department ot’Foresuy and Fire
Prot~’tion, the Regional Ware* Quality Control Board, and the State Lands Commission.
Each agency has a charge and many have a list of program~ and areas that they
administer along the Sacramento River.

At the federal level, the U.S. Bureau of Reclamation has been involved with
const~m~on and maintenance of a variety of federal water development and reclamation
pt~jeOz including projects along the Sacramento River. Other progratm include the
Bureau of Land Managemem (BLM is wearing to acquire 19,000 aces of river land nordx
of Red Btuf0, the U.S. Geulogieal Survey, the U.S. Army Cotl~ of Engineers, the
Natmal Resonrc* Conservation Sen4ee (formerly the Soil Conservation Service), the
U.S. Forest S exwice, the National Marine Fisheries Service, the Environmental Protection
Agency, and the Federal Emergency Management Agency.

In addition, there are a series of private organizations that are becoming involved
in river issues. For instance, The Nm Conservancy (TNC) has been involve with their
Sacramento River Project, a riparian protection, restoration, and sustainable agticultore
project focusing on sites along the main stem of the river between Red Bluff sad Colusa.
TNC has used large scale riparian maps developed by the Center to plan restoration
activities on the river. They will be submitting proposals in th~ fimding cyele that will
make extensive use of GIS information developed in this proposal to help them in
locating potential sites for purchase and restotmiun within the Sacamnento River
meanderbelt.

While all of these agencie~ could benefit from a spatial GIS libra,, there is no
unified force consolidating this infom3afion. For instance, development of a restoration
ixogram requi~s bringing together information from many different agencies, i.e,
owl~rship (ceunty), flooding (DWR), levees (DWR), riparian systm (DWR, GIC,
USFWS), land me (county), and soils

Wouldn’t it be nice to have direct access to all of these thematic layers in one
central location and on overlays that register? Wouldn’t it be nice to know something
about the information available at a particular l~3cation, including dates that the data was
collected, who collected it, scales, and data limitations. Is there an index of aerial
photography for the Sacramento River?. This proposal seeks to initiate the establishment
era central point for accessing this type of informatiun.

e. Proposed scope of work
We plan to complete this project in three stages. The first stage (Task 1) involves

equipment purchase and data gathering. Before we begin any �ffort, it is importaxrt to

6

I --004887
1-004887



know what is out there. Fortunately, b~n~ause the Center is a fonclioning GIS lab with
over 10 years of experience working on the river we have already begun this lash and are
familiar with most of the GIS information currently available.

We plan to spend a large portion of our ~ on the lntemet and meeting with
public and private agencies who do resource GIS work collec6ng digital hfformation.
This vail be ~he most difficult task as it includes a inv~torying a variety of GIS lx~j acts
with a myriad of scales and formats that must be evaluated for pos~tble incerpm’alion into
large spatial database on the fiver. There will be numerous dma conver~on p~ubl~ns
ininging date from one coverage in~:, another system.

Task 2 involves installation of the data onto a dedicated server ~ o~h~s can
ea4dy access. The installation a OI$ of this magnitude involv~ adequate hardw~, a
good, high speed n~ork, and tslented and qu~ifiad personnel. We have a GIS Systems
Aualys~ who has a graduate degree in GIS and over ten years of exp~e~ce ins~lling
networks and natwo~k security. The Canna- has a data storage backbone ~ can
~emly house up to 35 gigaby~es of digital information. This will donbl¢ in size under
the cur~mt proposal. We a~v hard-wi~ com~ectad to the CSU- Net, have
capability, aug currently have a functioning web site established for downloading lm~je~t

The final stage in this process (Task 3) involves providing access. To do this, it
is important to have an adequate backbone ins~lled and in place. Aceesst~ility has to
include making she information secure and developing restricted access, wh~:x¢ needed.
Task 3 also includes providing ways to distribute the information and deciding who
should have access privileges and who will not.

Acceasibllity will be provided via a seawer for downlond~g capability. ~he site
will be secure and have adequate passw~Kl protection. For those agencies w~th liufitod
network access, we have the ability to cut CD-ROM’s that can be used with GIS

This proposal includes the development of a Sacramemo River web site. Many of
our employees and more talented students have a strong cartogr~hic lx~kgroand. We
plan to use this talent to develop several educational maps on the river from the data that
we collect.

f. Monitoring and data evaluation
Developing a GIS libra~ involves bringing together information from man)"

diverse sources and fi’om many differant scales. Int’ormafion is luml to find and comes
in a vaxiety of compater formats. Few agencies have adequate indexes and numy have
systems which require an experienced systems analyst to make the data usable.

One of the key components to the Library will be the development of a ea~te~ive
and complete metadata file. Metsdata (data about data) is an important pact of any
mapping process ~ will be importsnt to help evaluate the u.wfulness of a regional
database. Matadata tells the user where the data came from and how old it is. It discusses
the file size, scales, projections, and computer format. 1"his kind of inform~ian can save
the GIS analyst hours of time in downloading large files with useless infonuatlon.

Data evaluation will come with the use of the system when it is in~alied. We
plan to solicit suggestiens as *,he library develops. Monitoimg will be done beth by
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soliciting suggestions but also by monitoring actual use~. Since we see the [a’br~ry as an
ongoing venture, monitoring and data evaluation is ¢~acial for the success of tiffs
undertaking.

The key to the future of tbis undert~ lies in the success in setting up
Library. Th~efur~, we plan to carefully and continually monitor our effectiveness at
each stage.

g. Implementation
While this proposal has no actual paying parmers, we have at least four agencies

who will contribute to our efforts by supplyiag data and in-kind ~ffmts to help develop
the Library. The D~Imrtment of Water Resonrce Northern District office (Cepello) Ires
committed $100,000 of thcix i997-98 SR43IS efforts into developing GIS information to
add to this �ffort. The ~ent of Fish a~d Game (DFG) - Region 1 (~.P,. Nelson)
will be supplying data and will be using data that we collect in their Sacramento River
implementation effort to evaluate and prioritize restoration sites. DFG has l~cecived a
$60,000 grant fi’om the U.S. Fish and Wildlife Service to develol~ this implementation

Finally, the Library Fmposal is part of a group of CalFed t~osals in this
funding cycle called ~Ecological Systems and Natural Process Restoration Along the
Sacramento River" which includcs projects submilted by the California l~ of
Wmet Resources (Upper Sacramento River Fisheries and Habitat Manageammt
Program...), the Wildlife Conservation Bom, d (Flondplain Acquisition Project), the U.S.
Fish and Wildlife Service (Active Restoration of Riparian Forests), The Nature
Conse~ancy (A Meanderbuli Implementation Project), and the Point Reyes Bhd
Observatory (Use of Bird Populations to Conserve, Monitor, and Restore Rivefia~
Habitat. All of these proposals include topics that need good reliable map data.

We see no major problems obtaining GIS data except in agencies where data is
available for sale. Also, ffinformation is not available fur direct downloeding (files too
large), we will provide an annotated bibliography includin~ metadata file explaining how
to obtain. Where feasible, we will provide examples of maps as well.
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V~’. Costs and Sche~lule to Implement Proposed Project

T~3-~e 1563 26,~1.~ 9,187.75 0.~ 10,~.~ 150.~ 45,938.75
~ COST ~49,~

We ~ ~t ~me l~el of ~s ~ ~ arable ~ m m~ of

¯ e s~ g~s ~e.
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V. Applieant qaalilkatioas
The Gengraphical Information Center (Center) at Catifomia State Unive~ity,

Chico, was established in 1988 t~ in~duce digital mapping technology to the Northern
California a~d ~ provide valuable on-the-job training a~l employment Ol~eS for
our smdants. The Centers mission is both academic and se~ice oriented. While the
~aining and eventual placement of steden~s is the key aspect and reason for the Ce~er,
the development has resulted in a renev~d University commitment to strengthen ties to
the public and private sector of the North State.

Our primary areas of expertise include cmtography, remoto sensing, and
geographical in formation systems (GIS). Con~xacts are administered through the
University Foundation, providing beth direct conuacts and imeragency as~eements. The
Center offers ESRI~ed instruction in ArcView.

Al~lied Technology Education
Geographic informa~on Systems (GISy Manuals
Map Compilation and Prc~’tion DemonsUafion Projects
Computer Ca~ography/Map Digitizing U~er Trai~
Global Positioning Systems (GPS) Workshops
Aerial Photo Inte~retation Senfionrs
Satellite Image process’rag Consultafiens

’ ESRI pr~lu~ts (ARCINFO, ArcView, ArcCAD ~t~vare).

Facilities and equipment
The Center is housed in the College of Behavioral and Social Sciences, incatod in Bu~e
~ on the CaYtfornia S~e Uni~e~ty, Chico campus. Our lab software rtms on ~,
Windows, Windows NT, and Macintosh operat~g ~¢stems. Our central campus location
gives us direct access to numerous ac~lemic resources.

Pe~soonel
We have 15 I~ersoon¢l including a Director, a GIS Sy*toms Analyst, an Office Manager,
~ GIS Analysts, four GIS A~sistants, and 5 graduate and undergraduate lmems.

Relevant Center contracts
The development of a GIS database is a large task that requkes the co--on of

all of the age~fies that c~xrently provide digital map data on the Sacramento River.
California State University, Chico Center has bee~ an active player in ~ mapping
since 1978 when we first mapped the Sacramento Valley for the Depal~anent of Water
Resources as part of the Control Valley Ripa~an Mapping Project. Our latest effort
began in 1991 using A.B. 1086 funds to develop a large scale (1"=400’) base map and
GIS for southern Shasta County under gnida~ce of the Upper Sacnunento l~ive~ Stream
Conktor Protection Program. Funding continued in 1993 ax~ has now been comple~d
through Shasta, Tehama, and But~e Counties. Continued funding was secured f~m
199~-97 CalFed - Category flI fundiug to continue mapping to the City of~.
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

July 24, 1997

Charles W. Nelson, Director
Geographic [nfurmation Center
California State University, Chico
Ckico, Califoraia 95929-0425

D~ar Mr. Nelson:

The U.S. Fish and Wildlife Service (Service) supports the Californian State University-C~co
proposal to CaiFed for consolidating and maintaining the Geographical Information System
(GIS) data on the Sacramento River watershed. This facili~ would be valuable m our agency
in regards to our ongoing duties involving the fiver and is of’ special interest for a current
project funded by the Central VMley Project (CVP). This cut-rein project is looking at
development of conservation criteria that would prinritize and target ere, as along the river for
restoration potential. Access to a DIS center would aid in completion of this project. The
Service is continually conducting investigations end assessmentS of water projects, habitat
management, and other projects that impact the Sacramento River. The availability of this
data would reduce time and cost in searching and acquiring coverages needed to make
biological evatttations of proposed projects. The Chioa State proposal would also provide a
catalog or library of what information is available and would reduce duplication of efforts.

We appreciate your intentions and efforts in proposing this project and wish you success.
Thank you for the opportunity to offer our support.

~ayne S. White
Field Supervisor
U.S Dopartment of the
Interior Coordinator
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~’uly 25, 199~

Letter Snow, Executive l~ector
CALleD Bay-Delta Prngrsm
1416 l~mth S~’���, Suite 1155 ,
S~, California 95814

Dear Mr, Snow:

Th~ Ngur~ Conserc~j would ~ to express strong support for the Catogory Hl proposal
submitted by California State University at Cidco entitled "Sacramento Rives"
GIS and Mappimg Support". The proposed project wi]] develop a Geographic Information
SysU~n to map biolngic.al and physi~l amilmtos on the Sa0rameato ~ these elem¢~ ~ be
key in determining appropriate acquisition and reator~ion targets along the River.

This proposal is one ot’a host being submitted by a variety ofpsrtne~s for ~ 11I fimdi~
during this funding cycle. These elements support a ~ision for ~osystem protection and restomion
wlfich is clearly ~ than the sum of their pans. These complementary preposula are:
¯ Ecosystem and Natural Process Restoration on the Sacramento River: Floodplain Ac.q~ition

Project (for acquisition a~i management of an e.stimat~d Io500 .~r~), a/~mitted by the
WilOIuce Conservation Board, Fish and W’ddlife Service, and The Nature

¯ ~osystem and Natmal Process P.e.sWr~ion on the Sacnuneato River: Aotive Re~toralioe of
Riparian l:orest (for direct plantlng of 300 floodpron¢ ac~s), sabmiu~i by the above 1~-,m~rs;

¯ Sacramento River Environm~ta~ GIS and Mapping Suppo~, submitted by Calilbrnia State
University at Chi¢o;

Populations to Monitor. Coase~,e, and Restore Riveda¢ I-Izbitats, submittod by Print
Reyes Bird Observatory;

Implementation Project, submitted by T~e lqamr¢ Conservancy.
¯ Upper Sacramento Riv~ F~ ~nd ~ Kabiw~ Manngemcnt Program (SB I0~6)

Implementation: Watershed Managcn~at Planning and Coordination," submitted by DWIL

We appreciate your consideration of this proposal in light of the ore.rail �oasys~e~ �ffoct, ~d
look fonvard to working together to creato a heaRhy Sacramento River ecosystem.

S~ve McCormick
Region~ Director
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Jeff Wright

Director, Office of S~ons~r~d Programs

’CSU, Chico ~esearch Foundat£on
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